AD 


GRANT  NUMBER:  DAMD17-94- J-4251 


TITLE:  Biological  Markers  of  Environmental  Carcinogens  in 

Breast  Cancer 


PRINCIPAL  INVESTIGATOR:  Frederica  Perera,  Ph.D. 


CONTRACTING  ORGANIZATION:  Columbia  University  in  the  City  of 

New  York 

New  York,  New  York  10032 


REPORT  DATE:  October  1995 


TYPE  OF  REPORT:  Annual 


PREPARED  FOR:  U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


DISTRIBUTION  STATEMENT:  Approved  for  public  release; 

distribution  unlimited 


The  views,  opinions  and/or  findings  contained  in  this  report  are 
those  of  the  author (s)  and  should  not  be  construed  as  an  official 
Department  of  the  Army  position,  policy  or  decision  unless  so 
designated  by  other  documentation. 


19960205  066 


Form  Approved 
0MB  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  Instructions,  searching  existing  data  sources, 
gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  colleaion  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this 
colleaion  of  information,  including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  information  Operations  and  Reports,  1215  Jefferson 
Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302,  and  to  the  Office  of  Management  and  Budget,  Paperwork  Reduction  Project  (0704-0188),  Washington,  DC  20503. 


1.  AGEWCY  USE  OMLY  (Leave  blank)  2.  REPORT  DATE 

October  1995 


4.  TITLE  AND  SUBTITLE 


3.  REPORT  TYPE  AND  DATES  COVERED 
Annual  1  Oct  94  -  30  Sep  95 


ERS 


Biological  Markers  of  Environmental  Carcinogens  in  Breast 
Cancer 


AMD17-94-J-4251 


6.  AUTHOR{S) 

Frederica  Perera,  Ph*D. 


7.  PERFORMING  ORGANIZATION  NAME{S)  AND  ADDRESS{ES) 
Columbia  University  in  the  City  of  New  York 
New  York,  New  York  10032 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


9.  SPONSORING /MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

U*S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


10.  SPONSORING /MONITORING 
AGENCY  REPORT  NUMBER 


12a.  DISTRIBUTION /AVAILABILITY  STATEMENT 


Approvedifor  public  release;  distribution  unlimited 


12b.  DISTRIBUTION  CODE 


13.  ABSTRACT  (Maximum  200  words) 

Breast  cancer  afflicts  one  in  nine  women  by  the  age  of  85  and  is  the  second  leading 
cause  of  cancer  death  artong  American  women.  There  is  growing  concern  that  environmen¬ 
tal  contaminants  such  as  the  polycyclic  aromatic  hydrocarbons  (PAHs) ,  heterocyclic 
amines  (HA) ,  cigarette  smoke  constituents  and  organochlorine  residues  are  contributors 
to  breast  cancer  development.  To  avoid  some  of  the  limitations  of  interview-based 
epidemiology,  biomarkers  of  e^^sure  (carcinogen-E?SlA  adducts)  and  early  effect  (p53 
mutations)  have  been  incorporated  into  a  hospital-based  case-control  stucfy  to 
facilitate  evaluation  of  vhether  these  e^^sures  play  a  role  in  himan  breast  cancer 
development. 

During  year  one,  an  efficient  system  for  identifying  and  enrolling  cases,  benign 
breast  disease  and  healthy  controls  from  private  practices  and  clinics  was  established 
To  date  184  subjects  have  been  enrolled.  Blood  saitples  from  enrollees  have  been 
fractionated,  aliquotted  and  stored  in  preparation  for  laboratory  analysis. 
Questionnaire,  pathology  report  and  medical  data  abstraction  and  databasing  are 
ongoing.  The  preliminary  analysis  of  the  questionnaire  data  has  revealed  that 
Dominican  women  are  likely  to  have  been  heavily  e5<posed  to  DDE. 


14.  SUBJECT  TERMS  15.  NUMBER  OF  PAGES 

Molecular  epidemiology.  Etiology.  Carcinogen-ENA  adducts.  15 

p53  mutations.  Mutational  spectra.  DDE.  Breast  Cancer  16.  price  code 


17.  SECURITY  CLASSIFICATION  18.  SECURITY  CLASSIFICATION  19.  SECURITY  CLASSIFICATION  I  20.  LIMITATION  OF  ABSTRACT 

OF  REPORT  OF  THIS  PAGE  OF  ABSTRACT  I 


Unclassified 


Unclassified 


Unclassified 


Unlimited 


Standard  Form  298  (Rev.  2^89) 

Prescribed  by  ANSI  Std.  Z39-18 
298-102 


GEi\!ERAL  IMSTRUCTIOMS  FOR  COMPLET 


SF  291 


The  Report  Documentation  Page  (RDP)  is  used  in  announcing  and  cataloging  reports.  It  is  important 
that  this  information  be  consistent  with  the  rest  of  the  report,  particularly  the  cover  and  title  page. 
Instructions  for  filling  in  each  block  of  the  form  follow.  It  is  important  to  stay  within  the  iines  to  meet 
optical  scanning  requirements. 


Block  1.  Agency  Use  Only  (Leave  blank). 

Block  2.  Report  Date.  Full  publication  date 
including  day,  month,  and  year,  if  available  (e.g.  1 
Jan  88).  Must  cite  at  least  the  year. 

Blocks.  Type  of  Report  and  Dates  Covered. 
State  whether  report  is  interim,  final,  etc.  If 
applicable,  enter  inclusive  report  dates  (e.g.  10 
Jun87-30Jun88). 


Block  4.  Title  and  Subtitle.  A  title  is  taken  from 
the  part  of  the  report  that  provides  the  most 
meaningful  and  complete  information.  When  a 
report  is  prepared  in  more  than  one  volume, 
repeat  the  primary  title,  add  volume  number,  and 
include  subtitle  for  the  specific  volume.  On 
classified  documents  enter  the  title  classification 
in  parentheses. 

Blocks.  Funding  Numbers.  To  include  contract 
and  grant  numbers;  may  include  program 
element  number(s),  project  number(s),  task 
number(s),  and  w'ork  unit  number(s).  Use  the 
following  labels; 


Contract 

PR  - 

Project 

Grant 

TA  - 

Task 

Program 

WU  - 

Work  Unit 

Element 

Accession  No 

Block  6.  Author(s).  Name(s)  of  person(s) 
responsible  for  writing  the  report,  performing 
the  research,  or  credited  with  the  content  of  the 
report.  If  editor  or  compiler,  this  should  follow 
the  name(s). 


Block?.  Performing  Organization  Name(s)  and 
Address(es).  Self-explanatory. 

Block  8.  Performing  Organization  Report 
Number.  Enter  the  unique  alphanumeric  report 
number(s)  assigned  by  the  organization 
performing  the  report. 


Blocks.  Sponsoring/Monitoring  Agency  Name(s) 
and  Address(es).  Self-explanatory. 

Block  10.  Sponsoring/Monitoring  Agency 
Report  Number.  (If  known) 

Block  11.  Supplementary  Notes.  Enter 
information  not  included  elsewhere  such  as: 
Prepared  in  cooperation  with...;  Trans,  of...;  To  be 
published  in....  When  a  report  is  revised,  include 
a  statement  whether  the  new  report  supersedes 
or  supplements  the  older  report. 


Block  12a.  Distribution/ Availability  Statement. 
Denotes  public  availability  or  limitations.  Cite  any 
availability  to  the  public.  Enter  additional 
limitations  or  special  markings  in  all  capitals  (e.g. 
NOFORN,  REL,  ITAR). 


-  See  DoDD  5230.24,  "Distribution 
Statements  on  Technical 
Documents." 

-  See  authorities. 

-  See  Handbook  NHB  2200.2. 

-  Leave  blank. 


Block  12b.  Distribution  Code. 


DOD  -  Leave  blank. 

DOE  -  Enter  DOE  distribution  categories 
from  the  Standard  Distribution  for 
Unclassified  Scientific  and  Technical 
Reports. 

NASA  -  Leave  blank. 

NTIS  -  Leave  blank. 

Block  13.  Abstract.  Include  a  brief  (Max/mum 
200  words)  factual  summary  of  the  most 
significant  information  contained  in  the  report. 

Block  14.  Subject  Terms.  Keywords  or  phrases 
identifying  major  subjects  in  the  report. 

Block  15.  Number  of  Pages.  Enter  the  total 
number  of  pages. 

Block  16.  Price  Code.  Enter  appropriate  price 
code  (NTIS  only). 

Blocks  17.  - 19.  Security  Classifications.  Self- 
explanatory.  Enter  U.S.  Security  Classification  in 
accordance  with  U.S.  Security  Regulations  (i.e., 
UNCLASSIFIED).  If  form  contains  classified 
information,  stamp  classification  on  the  top  and 
bottom  of  the  page. 

Block  20.  Limitation  of  Abstract.  This  block  must 
be  completed  to  assign  a  limitation  to  the 
abstract.  Enter  either  UL  (unlimited)  or  SAR  (same 
as  report).  An  entry  in  this  block  is  necessary  if 
the  abstract  is  to  be  limited.  If  blank,  the  abstract 
is  assumed  to  be  unlimited. 


Stan(dard  Form  298  Back  (Rev.  2-89) 

*  U.S.GPO:  1 993-0-358-779 


FOBEWORD 


use  the 


opinions,  interpretations,  conclusions 

of  the  author  and  are  not  necessarily  endorsed  by  the  os 

Amy. 

Where  copyrighted,  materiei  is  quoted »  permission  has  been 
ot^ined  to  use  such  material. 

Where  material  from  documents  designated  for  li^ed 
distribution  is  quoted,  permission  has  been  obtained  to  u. 
material. 

Citations  of  commercial  organizations  and  teade 
Ms  report  do  not  constitute  an  official 

endors^ent  or  approval  of  the  products  or  services  of  thes 
organizations • 

In  conducting  research  using  anisa^, 
idhired  to  the  "Guide  for  the  Care  and  Use  of  La^ratory^^^^^^^^ 
Animals,”  prepared  by  the  Committee  on  Care  and 

inimals  of  the  Institute  of  Saigas) 

Research  Council  (HIH  Publication  HO.  86-23,  Bevised  1985) . 

por  the  protection  of  human  «>n»jects,  the  ^VMtigatorO) 
Iffiired  to  policies  of  applicable  Federal  Law  45  CFR  46. 

in  conducting  research  utilising  tecomb^t  P^t^ology. 
'Se”investigator<a)  adhered  to  current  guidelines  prom  g 
the  National  Institutes  of  Health. 

in  the  oondnct  of  research  utilising  recoi^inMt  the 

I55isSgator(s)  adhered  to  the  HIH  Guidelines  for  Besearoh 
Involving  Recombinant  DNA  Molecules. 

In  the  conduct  of  research  in 

the“investigator(s)  adhered  to  the  CDC-NM  Guide  for  Bi  Y 

Microbiological  and  Biomedical  Laboratories. 


Table  of  Contents 


Page 


Front  Cover . 1 

SF  298  Report  Documentation  Page . 2 

Foreword . 3 

Table  of  Contents  . 4 

Introduction . 5 

Body . 8 

Conclusions  .  11 

References .  13 


4 


Perera.  F.P.  008-32-7331 


DSTTRODUCnON 

Breast  cancer  afflicts  one  in  nine  women  by  the  age  of  85  and  is  the  second 
leading  cause  of  cancer  death  among  American  women.  The  incidence  has  been 
increasing  steadily  in  the  United  States  to  reach  182,000  new  cases  in  1993.  Known  risk 
factors  account  for  only  approximately  a  third  of  cases.  It  is  highly  likely  that 
environmental  factors  (including  exposures  related  to  lifestyle,  occupation  and  ambient 
pollution)  are  contributors,  particularly  in  high  risk  areas  such  as  the  northeastern  United 
States.  Environmental  contaminants  such  as  the  polycyclic  aromatic  hydrocarbons 
(PAHs),  heterocyclic  amines  (HA),  cigarette  smoke  constituents  and  organochlorine 
residues  are  suspected  mammary  carcinogens  of  concern  (1,2,3). 

Traditionally,  environmental  cancer  epidemiology  has  been  hampered  by 
difficulties  in  obtaining  accurate  data  on  individual  exposures  and  on  individual  variation 
in  response  to  carcinogens.  The  development  of  biomarkers  has  provided  a  tool  that  can 
circumvent  these  problems  by  providing  individual  measurements  of  the  biologic  dose  of 
carcinogens,  preclinical  effects  and  susceptibility  to  cancer. 

This  project  will  determine:  (1)  whether  specific  environmental  exposures  are 
associated  with  PAH-,  HA-,  and  smoking  related-DNA  adducts  in  mononuclear  white 
blood  cells  and  breast  tissue);  (2)  whether  these  biomarkers  are  associated  with  breast 
cancer  case-control  status;  and  (3)  whether  increased  carcinogen-DNA  adduct  levels  are 
associated  with  the  presence  of  mutations  in  the  p53  tumor  suppressor  gene  in  breast 
tumors. 

1.  Environmental  Exposures  of  Interest 

Polycyclic  aromatic  hydrocarbons  (PAHs)  and  aromatic  amines  are  the  two  main 
classes  of  mutagenic  chemical  carcinogens  that  have  consistently  induced  mammary 
tumors  in  experimental  bioassays,  and  there  is  evidence  that  these  compounds  may  play  a 
role  in  human  breast  cancer  development  (3,4,1).  PAHs  are  ubiquitous  pollutants  found 
in  ambient  air  as  well  as  the  workplace  environment,  drinking  water  and  food  (5). 
Incomplete  combustion  of  organic  material,  including  fossil  fuels,  is  the  major  source  of 
PAHs,  such  as  benzo(a)pyrene  (BP),  which  is  used  as  a  representative  indicator  of  total 
PAH  concentrations  (6). 

Human  exposure  to  heterocyclic  amines  comes  principally  through  the  diet. 
Creatine,  amino  acids,  and  sugars  derived  from  muscle  are  important  precursors  for 
production  of  these  mutagens  (7).  Muscle  from  meat,  chicken,  and  fish  produce  similar 
mutagenic  heterocyclic  compounds,  with  temperature  and  time  being  the  more  important 
determinants  of  their  formation  during  cooking  (8). 

Most  studies  of  active  smoking  have  found  either  a  small  positive  association 
(about  20-30%)  or  no  association  with  breast  cancer  (9,10,11,12,13,14,15).  However,  few 
studies  have  considered  age  of  onset  of  smoking.  A  recent  study  has,  in  fact,  shown  that 
heavy  smoking  at  an  early  age  (before  16)  is  associated  with  a  greater  risk  of  breast 
cancer  (odds  ratio  of  1.7)  (9).  There  have  been  two  reports  of  an  increased  risk  of  breast 
cancer  from  passive  smoking.  These  results  require  confirmation  (15). 
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There  is  compelling  evidence  that  constituents  of  cigarette  smoke  reach  the  breast  and 
damage  DNA  through  adduct  formation  (1,16,17). 

2.  Biomarkers  Under  Investigation:  PAH-,  HA-,  Smoking  related-DNA  Adducts  and  p53 
Mutational  Spectra 

It  is  apparent  that  epidemiologic  studies  have  been  severely  limited  by  inadequate 
data  on  the  amount,  pattern  and  timing  of  environmental  exposures,  indicating  a  role  for 
biomarkers  in  supplementing  questionnaire  and  monitoring  data.  Extensive  data 
indicate  that  most  carcinogens,  including  PAHs,  HAs  and  cigarette  smoke  constituents, 
are  metabolically  activated  to  electrophilic  species  capable  of  covalently  binding  to 
cellular  macromolecules.  In  laboratory  animals,  the  carcinogenic  potency  of  a  series  of 
genotoxic  carcinogens  is  generally  correlated  with  their  ability  to  form  covalent  adducts 
with  DNA  (18,19).  Therefore,  carcinogen-DNA  binding  is  widely  viewed  as  a  necessary 
(though  not  sufficient)  event  in  cancer  induction.  Adduct  measurements  can  provide 
sensitive  integrating  dosimeters  for  potential  mammary  carcinogens.  DNA  adducts  can  be 
quantitated  by  the  ^^P-postlabeling  method  which  measures  a  broad  spectrum  of  adducts 
on  DNA  (20).  This  technique  can  provide  a  measure  of  the  amount  of  genotoxic 
carcinogen  that  is  impinging  on  the  target  tissue,  often  referred  to  as  the  biologically 
effective  dose,  and  can  used  as  an  exposure  index  in  epidemiologic  investigation.  PAH-, 
HA-,  and  smoking  related-DNA  adducts  are  being  analyzed  in  mononuclear  white  blood 
cells  from  cases,  benign  breast  disease  (BBD)  controls,  and  healthy  controls  and  in  breast 
tissue  from  cases  and  BBD  controls. 

It  has  been  suggested  that  mutational  spectra  in  suitable  reporter  genes,  such  as 
p53.  can  reflect  exposures  to  carcinogens  that  are  strongly  implicated  in  carcinogenesis 
(21,22,23).  The  spectrum  of  mutations  found  in  these  reporter  genes  can  be 
conceptualized  as  the  "finger  print"  left  by  mutagens  that  are  likely  to  have  contributed  to 
the  development  of  the  cancer  (24,22,23).  is  a  tumor  suppressor  gene,  the 
inactivation  of  which  appears  to  play  a  critical  role  in  carcinogenesis.  In  sporadic  breast 
cancer,  mutated  p53  has  been  found  in  approximately  50%  of  tumors  (23,22).  p53  is  thus 
a  relevant  reporter  gene  in  which  to  analyze  the  effects  of  PAHs,  HAs  and  cigarette 
smoke  constituents  on  breast  tissue. 

Studies  of  the  mutational  spectra  in  breast  cancer  tumors  have  shown  an  increase 
in  G-»T  transversions  in  CpG  dinucleotides  on  the  nontranscribed  strand  (22,23,25). 
G-^T  transversions  appear  to  occur  early  in  tumor  development,  and  have  been  detected 
in  all  stages  of  disease  with  a  prevalence  of  approximately  20%  of  all 
mutations(23,26,27).  A  similar  mutational  spectrum  has  been  found  in  lung  tumors  for 
which  environmental  causes  are  well  known  (22,28).  Combined  with  the  fact  that 
constituents  of  cigarette  smoke  (including  PAHs)  are  known  to  cause  G^T  transversions, 
this  knowledge  has  led  to  the  suggestion  that  environmental  factors  may  be  responsible 
for  the  mutational  spectra  found  in  breast  cancer  (22,23).  In  addition,  heterocyclic  amines 
also  known  to  induce  G-^T  transversions  (25).  A  finding  of  an  association  between  PAH- 
,  HA-,  or  cigarette  smoke  constituent-DNA  adducts  and  p53  mutations  in  breast  tissue 
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would  provide  biologically  meaningful  evidence  that  these  contaminants  play  a  role  in 
breast  cancer  development, 

3.  Preliminary  Studies 

A  pilot  study  by  Drs.  Perera  and  Phillips,  DNA  adducts  were  detected  in  breast 
tissue  samples  by  the  ^^P-postlabeling  method  using  the  PI  nuclease  extraction  procedure 
(1).  This  method  detects  aromatic  adducts  including  those  formed  by  BP  and  other 
PAHs.  Results  were  available  from  31  specimens,  including  tumor  and/or  tumor  adjacent 
tissue  from  15  women  with  breast  cancer  and  5  control  women  undergoing  reduction 
mammoplasty.  Among  cases,  adduct  levels  ranged  from  1.58  to  10.00  adducts/10* 
nucleotides,  with  a  mean  of  4.69  adducts/10*  nucleotides  in  tumor  tissue,  6.13  adducts/10* 
nucleotides  in  tumor  adjacent  tissue  and  5.3  adducts/10*  nucleotides  in  tumor  and  tumor- 
adjacent  tissue  combined.  These  values  were  in  the  lower  end  of  the  range  seen  in  lung 
tissue  of  smokers  and  nonsmokers.  Among  controls  adduct  levels  ranged  from  0.43  to 
4.41  adducts/10*  nucleotides  with  a  mean  of  2.04  adducts/10*  nucleotides.  Smoking 
histories  were  available  on  the  15  cases.  DNA  samples  from  5  of  the  10  smokers  (tumor 
and/or  tumor  adjacent  tissue)  displayed  the  characteristic  pattern  of  smoking-related 
adducts  (a  diagonal  zone  of  radioactivity)  that  has  been  reported  in  prior  studies  of  lung 
cancer  patients  (29).  None  of  the  samples  from  the  5  nonsmokers  showed  this 
characteristic  smoking-related  pattern.  This  preliminary  data  indicated  that  PAHs  reach 
breast  tissue  and  cause  genetic  damage,  and  that  the  measurement  of  carcinogen-DNA 
adducts  in  breast  tissue  is  a  useful  tool  for  the  epidemiologic  study  of  breast  cancer 
development. 

4.  Stu(fy  Design 

The  proposal  calls  for  100  breast  cancer  cases,  100  BBD  (BBD)  controls,  and  100 
healthy  controls  to  be  recruited  in  a  case-control  design.  Cases  and  BBD  controls  are 
being  recruited  from  the  private  practices  of  Drs.  Estabrook  and  Schnabel  at  CPMC. 
Healthy  controls  are  being  recruited  from  the  private  Ob/Gyn  practices  of  Drs. 
Hutcherson,  Randolph  and  Clare  at  CPMC. 

Controls  are  being  frequency  matched  to  cases  on  age  and  ethnic  group  (African 
American,  Caucasian,  Latina).  Patients  with  conditions  that  are  suspected  of  influencing 
blood  biomarker  levels  independent  to  carcinogenesis  are  being  excluded.  Exclusion 
criteria  include:  prior  history  of  cancer  at  any  site,  current  pregnancy,  breast  feeding 
within  the  prior  three  months,  and  broken  bones  within  the  last  six  months.  Within  the 
BBD  study  group,  patients  with  diagnoses  of  proliferative  benign  disease  are  being 
excluded.  These  diagnoses  are  associated  with  a  increased  future  risk  for  breast  cancer 
and  these  patients  may  share  common  risk  factors  with  the  case  patients. 

Blood  samples,  questionnaire  data  and  pathology  reports  are  being  collected  from 
all  of  the  patients,  and  breast  tissue  samples  are  being  collected  from  cases  and  BBD 
controls.  Blood  samples  are  being  fractionated,  processed  and  preserved  for  the  assays  to 
be  conducted  under  this  grant  and  to  create  a  bank  of  specimens  to  support  future 
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research  projects.  Under  this  grant,  mononuclear  white  blood  cell  (MWBC)  samples  will 
be  analyzed  for  PAH-,  HA-,  and  smoking  related-DNA  adducts  using  ^^P-postlabeling 
methods.  The  same  carcinogen-DNA  adducts  will  be  assayed  for  in  breast  tissue 
specimens  from  cases  and  BBD  controls.  Additionally,  breast  tissue  samples  will  be 
analyzed  for  mutations  in  the  p53  tumor  suppressor  gene  using  the  single  strand 
conformation  polymorphism  assay  and  PCR  sequencing. 

Statistical  analyses  will  be  used  to  test  our  major  hypotheses.  Logistic  regression 
analysis  will  be  used  to  determine  if  carcinogen-DNA  adduct  levels  measured  in  tissue 
and/or  MWBC  are  associated  with  case-control  status  after  controlling  for  confounding 
variables.  Additionally,  logistic  regression  will  be  used  to  test  the  hypothesis  that  among 
cases,  mutations  within  the  p53  tumor  suppressor  gene  are  associated  with  increased 
carcinogen-DNA  adduct  levels  in  tissue  and/or  MWBC.  Finally,  using  questionnaire  data 
on  environmental,  occupational  and  dietary  exposures,  associations  between  life-style 
factors  and  carcinogen-DNA  adduct  formation  in  MWBC  and  breast  tissue  will  be 
investigated. 

BODY  OF  THE  REPORT:  PROGRESS  DURING  YEAR  ONE 
1.  Patient  Enrollment 

Year  one  of  the  research  project  has  been  completed.  This  first  year  was  devoted 
to  establishing  procedures  for  subject  recruitment  at  the  Columbia-Presbyterian  Medical 
Center  (CPMC).  A  successful  system  for  identification  and  enrollment  of  cases  and 
controls  has  been  implemented  in  the  private  offices  of  Drs.  Estabrook,  Schnabel, 
Randolph,  Hutcherson,  and  Claire.  Cases  and  BBD  controls  are  being  enrolled  under  the 
direction  of  the  breast  surgeons,  Drs.  Estabrook  and  Schnabel.  All  patients  undergoing 
breast  surgery  with  these  doctors  are  evaluated  as  potential  subjects.  Eligible  patients  are 
identified  and  enrolled  after  the  physician  has  recommended  surgery  but  before  surgery 
is  performed,  generally  one  -  two  weeks  later.  Following  enrollment,  the  patient  is 
interviewed  and  a  blood  samples  is  drawn  also  prior  to  surgery  to  prevent  confounding  of 
biomarker  data  by  exposures  to  anesthesia,  chemotherapy,  hormone  therapy,  biologic 
changes  associated  with  the  healing  process,  or  post  surgical  changes  in  diet.  The  system 
for  patient  surveillance  is  critical  to  the  successful  identification  and  recruitment  of 
patients  during  this  one  -  two  week  period  prior  to  surgery. 

Healthy  subjects  are  being  enrolled  under  the  direction  of  Drs.  Randolph, 
Hutcherson  and  Claire  through  their  private  Ob/Gyn  practices.  Healthy  controls  are 
being  frequency  matched  to  cases  on  age  and  ethnicity.  This  design  allows  efficient 
statistical  control  of  these  potential  confounding  factors.  Analysis  of  year  one  enrollment 
has  shown  that  we  have  slightly  under-enrolled  healthy  Caucasian  subjects.  In  year  two, 
we  will  focus  on  maintaining  our  enrollment  of  African  American  and  Latina  healthy 
controls  and  increasing  our  enrollment  of  healthy  Caucasian  subjects.  We  are  evaluating 
the  referral  practices  and  patient  populations  of  additional  Ob/Gyn  practitioners  at 
CPMC.  Doctors  with  suitable  practices  will  be  invited  to  participate  in  the  study. 

As  a  supplement  to  this  study,  we  have  received  funds  from  the  National  Cancer 
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Institute  to  enroll  patients  through  the  Vanderbilt  clinic  system  at  CPMC.  Using  these 
funds,  an  active  surveillance  and  recruitment  system  was  set  up  in  January  of  1995  in  the 
Vanderbilt  Breast  and  Ob/Gyn  clinics  at  CPMC.  These  clinics  serve  the  Washington 
Heights,  Northern  Harlem,  and  Southern  Bronx  communities.  These  communities  are 
largely  African  American  and  Latino  (a  large  number  of  the  Latinos  are  recent 
immigrants  from  the  Dominican  Republic).  Recruitment  is  conducted  with  oversight  by 
Drs.  Krementz  and  Claire,  directors  of  the  two  clinics.  Every  patient  referred  to  surgery 
from  the  breast  clinic  is  evaluated  and  those  meeting  the  enrollment  criteria  are  invited 
to  join  the  study.  Healthy  controls  enrolled  from  the  Ob/Gyn  clinics  are  being  frequency 
matched  on  age  and  ethnic  group  to  the  clinic  cases.  Our  program  in  these  clinics  has 
allowed  us  to  enroll  African  American  and  Latina  subjects  of  lower  socio-economic 
status.  This  is  a  medically  under  served  population  that  has  not  been  included  in  past 
studies  of  breast  cancer.  Combined  with  the  ethnic  minority  patients  being  enrolled 
through  the  above  mentioned  private  practices,  we  expect  by  the  end  of  the  study,  to 
achieve  50%  minority  recruitment. 

As  a  result  of  these  surveillance  programs,  patient  enrollment  has  occurred  at  a 
faster  pace  than  originally  anticipated  (see  figure  1).  This  enhances  the  strength  and 
validity  of  study  in  two  ways.  First  of  all,  since  we  have  a  wide  catchment  system  and  are 
able  to  evaluate  nearly  every  patient  who  enters  it,  we  are  better  able  to  assure  that  we 
have  a  representative  sample  of  cases.  This  oversampling  will  also  assure  that  we  will 
have  complete  data  and  samples  (questionnaire  and  medical  record  data  and  tissue  and 
blood  samples)  for  300  patients.  The  additional  samples  collected  through  these 
recruitment  efforts  will  be  stored  for  research  projects  to  be  conducted  under  separate 
funding. 


Figure  1 

Patient  Enrollment 


Category 

Patients 

Eligible  Patients  Contacted 

256 

Enrolled  Patients 

00 

Cases 

63 

BBD  Controls 

55 

Healthy  Controls 

48 

Other* 

8 

Subjects  with  as  yet  incomplete  Path,  reports 

10 

Includes  lobular  in  situ,  and  phyloides  tumors. 


9 


Perera.  F.P.  008-32-7331 


2.  Laboratory  Component 

Blood  samples  have  been  collected  from  subjects  and  separated  in  total  white 
blood  cell,  red  blood  cell,  mononuclear  white  blood  cell,  and  plasma  components.  In 
addition  to  preserving  the  blood  samples  for  the  assays  funded  under  this  proposal,  our 
design  called  for  storing  of  aliquots  for  future  research.  Sample  aliquots  have  been 
processed  and  stored  in  anticipation  of  future  analyses  of;  1)  organochlorines,  2)  plasma 
vitamin  C  and  E,  retinoids  and  carotinoids,  3)  hemoglobin  adducts,  4)  plasma  erbB-2 
extra-cellular  domain,  5)  plasma  ras  levels,  6)  plasma  p53  levels,  7)  plasma  EGFR  levels, 
and  8)  biomarkers  of  oxidative  damage.  This  has  created  a  sample  bank  that  will  allow 
future  research  to  be  conducted  in  an  efficient  and  economical  manner.  As  will  be 
described  below,  this  strategy  is  already  paying  dividends. 

In  reference  to  our  Statement  of  Work,  we  are  condensing  the  two  sample 
shipments  scheduled  for  year  one  into  one  large  shipment  at  the  end  of  the  year.  This 
will  ensure  that  samples  are  analyzed  in  a  single  batch,  and  will  reduce  potential  for 
laboratory  variability  and  assay  drift.  Sending  a  shipment  earlier  would  have  been  less 
methodologically  sound,  since  samples  would  have  come  predominantly  from  the  private 
patients. 

It  was  originally  proposed  that  fresh-frozen  tissue  would  be  assayed  for 
carcinogen-DNA  adducts.  However,  because  fresh-frozen  samples  are  not  available  from 
many  needle  localization  biopsy  procedures,  or  are  too  small  for  carcinogen-DNA  adduct 
analysis,  sections  of  the  larger  paraffin-embedded  tissue  blocks  (which  are  available  from 
all  subjects)  will  also  be  utilized.  Carcinogen-DNA  adduct  analysis  will  be  conducted 
using  the  ^^P-postlabeling  method  as  originally  proposed  (30).  Adducts  will  be  analyzed  in 
paraffin-embedded  tissue  when  fresh-frozen  tissue  is  not  available,  and  in  both  paraffin- 
embedded  and  fresh-frozen  tissue  when  fresh-frozen  tissue  is  available. 

3.  Interviews  and  Pathology  Reports 

Each  subject  enrolled  in  the  study  has  completed  a  structured  interview  covering 
demographic  variables,  accepted  breast  cancer  risk  factors,  dietary  sources  of  PAH  and 
HA,  smoking  history,  supplementary  vitamin  consumption,  occupational  history, 
residential  history,  family  cancer  history,  environmental  exposure  history  and  alcohol 
consumption.  The  questionnaire  has  been  translated  into  Spanish  using  vocabulary  and 
idioms  common  to  the  Caribbean  form  of  Spanish,  which  is  the  primary  language  spoken 
by  the  Latina  patients  seen  at  the  CPMC  clinics.  All  available  pathology  reports  from  our 
cases  and  BBD  controls  have  been  collected  and  reviewed.  Information  on  tumor  size, 
estrogen/progesterone  receptor  status,  erbB-2  expression,  DNA  index,  and  proliferation 
index  is  being  collected  from  the  pathology  reports.  Currently,  pathology  reports  have 
been  reviewed  for  all  but  10  patients  enrolled.  Pathology  reports  are  not  yet  available  for 
the  10  subjects,  either  because  the  Pathology  Department  has  not  completed  their 
analysis,  or  because  the  patients  need  re-excisions  to  finalize  the  diagnosis.  In  addition, 
the  database  has  been  shaped  and  questionnaire  and  pathology  report  data  are  being 
extracted  and  computerized. 
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A  preliminary  review  of  our  questionnaire  data  revealed  that  many  of  our  Latina 
patients  reported  being  extensively  exposed  to  DDT  while  living  in  Dominica  and  other 
Central  American  and  Caribbean  nations.  Subsequent  interviews  with  Dominican  officials 
revealed  that  there  had  been  an  extensive  program  of  DDT  spraying  from  1946  until  the 
mid-1960s,  with  intermittent  spraying  continuing  into  the  1990s.  DDE,  a  metabolite  of 
DDT,  is  suspected  of  playing  a  role  in  breast  cancer  development  and  this  may  be  an 
exposure  of  concern  for  our  Latina  patients  (2,31).  In  collaboration  with  Dr.  Mary  Wolff 
at  Mount  Sinai  Medical  Center,  under  separate  National  Cancer  Institute  funding,  we  are 
conducting  a  pilot  study  to  analyze  DDE  levels  in  the  stored  blood  samples  from  our 
Dominican  patients.  The  results  from  this  pilot  will  determine  if  these  historical 
exposures  have  resulted  in  elevated  blood  DDE  levels  and  whether  this  is  a  model 
population  in  which  to  efficiently  investigate  the  role  of  DDE  in  breast  cancer. 

CONCLUSION 

The  focus  of  this  study  is  on  discovering  preventable  environmental  causes  of 
breast  cancer.  Currently  accepted  risk  factors  explain  only  approximately  30%  of  breast 
cancer  cases;  most  of  these  are  not  easily  modulated  through  prevention  programs.  This 
study  focuses  on  three  classes  of  exposure  (PAHs,  HAs  and  cigarette  smoke  constituents) 
suspected  in  breast  cancer  etiology  (3,4,1).  To  avoid  some  of  the  limitations  of  interview- 
based  epidemiology,  biomarkers  of  exposure  (carcinogen-DNA  adducts)  and  early  effect 
(p53  mutations)  have  been  incorporated  into  a  hospital-based  case-control  study  to 
facilitate  evaluation  of  whether  these  exposures  play  a  role  in  human  breast  cancer 
development. 

A  comprehensive  system  of  patient  identification  and  enrollment  has  been 
implemented  which  has  enabled  recruitment  of  subject  from  a  representative  spectrum  of 
ethnic  groups  and  socio-economic  strata.  Enrollment  of  patients  and  drawing  of  the  blood 
samples  prior  to  surgery  has  ensured  that  our  biomarker  data  are  not  confounded  by 
surgical  and  treatment  exposures  or  by  post-surgical  changes  in  diet.  Enrollment  has  been 
highly  successful  and  patient  accrual  is  occurring  faster  than  originally  anticipated.  The 
increased  enrollment  will  enhance  our  study,  enabling  detection  of  more  subtle  effects 
and  assuring  that  a  representative  sample  of  cases  has  been  enrolled. 

As  mentioned,  preliminary  inspection  of  interview  data  has  revealed  that  large 
numbers  of  our  Latina  patients  report  heavy  exposure  to  DDT,  and  presumably  to  its 
metabolite  DDE.  To  our  knowledge  this  is  the  first  time  that  this  potentially  highly 
exposed  cohort  has  come  to  the  attention  of  public  health  researchers.  It  is  believed  that 
this  population  may  be  a  useful  public  health  model  in  which  to  evaluate  the  effects  of 
DDE  exposure  on  breast  cancer  development.  The  current  evidence  linking  DDE 
exposure  to  breast  cancer  is  controversial,  the  identification  of  a  potentially  highly 
exposed  population  may  have  substantial  research  significance.  Under  separate  funding,  a 
pilot  study  has  been  initiated  to  evaluate  whether  the  reported  heavy  exposures  to  DDT 
has  resulted  in  increased  blood  levels  of  DDE  in  the  stored  samples.  The  new  research  is 
possible  because  the  U.S.  Army  funded  parent  study  called  for  the  preservation  of 
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plasma  samples  for  future  organochlorine  analysis.  This  pilot  research  demonstrates  the 
value  of  the  blood  and  tissue  sample  bank  and  it  is  expected  that  additional  spin-off 
research  will  be  generated  in  the  future. 

A  finding  of  an  association  between  breast  cancer  and  exposure  to  PAHs,  HAs,  or 
cigarette  smoke  could  have  significant  public  health  implications.  Intervention  strategies, 
including  education  and  regulation,  are  available,  that  could  substantially  reduce 
exposures  to  these  ubiquitous  pollutants.  Since  most  currently  recognized  risk  factors  in 
breast  cancer  etiology  are  not  readily  amenable  to  modification  through  public  health 
programs,  prevention  of  breast  cancer  may  be  best  realized  through  identification  and 
reduction  of  environmental  exposure  contributing  to  the  increased  incidence  in  this 
disease. 
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